In this tutorial talk, I will discuss the mechanisms and applications of femtosecond laser-material processing. With advances of ultrafast laser technology, femtosecond lasers have found an ever increasing application in material processing. Given to their extreme short pulse duration, femtosecond laser pulses can produce many unique effects and possess many advantages in processing materials compared to longer pulses.
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In this tutorial talk, I will first review the mechanisms of femtosecond laser-material interactions and contrast these interactions with those obtained from longer pulses. Responses from different types of materials will be discussed. I will also discuss an increasingly more important area of direct femtosecond laser surface nano/microstructuring and its applications; we show that material properties can be dramatically altered with precision femtosecond laser surface structuring.
